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	�/(AG1JB + W � X � ��� � � � � � � X

�	��f{AGBK<H_`AC-,. � � � � � � ZJZ � � � � b
	�/(AC12B + � � W2W � � WYX � b � � � � � W

	�: * \HA � � � � 	�/(Avi(.L.0AGO6fQ:2BK:2_aAN.0AGBK>D.01�.0/(A $47(BK-(:2VJ/Q:2-4ACkj7Q:P.K<H1J-412E�>�.[:P.KA�:PBKA�VJ<?I2AC-4Eh12B
O(<�8AGBKAC-,.�AC-)ACBKV + FC7).K1  IP:2\H7)AC>�:2-(OeO(<�8AGBKAC-,.�-j7(_ * ACBL>�1PE � 	 f{1J<?-,.0> �

:2-dAC-(AGBKV + FC7).K1  12E W �  + O * ACBLVJ> � ��-(A�F�:2-dAC>�.0<H_a:P.KA�.0/Q:;.�Eh12B � b � 	
fs1J<H-,.K> ��A�F�:2-e.0/)A

AC-)ACBKV + .01 : O(<�{ACBLAC-(FGA 12E W�� _aANU � � .�>K/(127(\HO * A�-(1P.0ACO6.K/Q:P.�<?-@_`AG.0:2\H\?<HF�> + >L.KAC_`>CR�1J-)A

-(AGACO(>D:�\g:2BLVJA�-j7(_ * AGB�12E � 	 f{12<H-,.0>�.01 FG1J-,IJAGBKVJA�-(1P.�1J-)\ + .0/(A�.012.0:2\sAC-(AGBKV + R * 7).�:2\H>L1�.0/)A

QACBL_a<�AC-)ACBKV + � 	�/(<?> <H> �D/ + <?- >K12_aAaF�:2>LAC>�.K/(A AC-)ACBKV + �D<?\H\��Q7(FN.07Q:P.KA >K\?<HVJ/,.K\ + /(<?VJ/(AGB

�D/(AG-4.0/)A�-j7(_ * AGB�1PE � �jf{1J<?-,.0>�<H>�<?-(FCBLA�:2>LACO �

��1 � �"A �D<H\?\�f(7�.�1J7(B�f(>LAC7(O(12f{12.KAC-,.0<H:2\H>�<?- 7(>KA�<?- :e>LACBL<HAC>�1PE * 7)\H9dF�:2\?FC7(\H:P.0<?1J-(>�.K1

.0AG>L. >L7(<?.0: * \?A`IP:2\?7(AC>�Eh1JB�.K/(A AG-(ACBLV + FG7).01 �:2-)O .0/(Aa-j7(_ * ACB 12E � ��fs1J<H-,.0>�.01 * A 7)>KACO �

]�A * ACVJ<?- * A4O)1J<H-(V�: >KACBL<HAG> 12E�AC-(AGBKV + IJAGBK>L7(> IJ12\H7(_`A4FC:2\HFG7(\g:;.0<H12-(> Eh1JB�O(<�{ACBLAC-,. � �

fs1J<H-,. >LAG.K>a:P-(O�O(<�{ACBLAC-,. IP:2\H7)AC>�Eh1JBv.0/(AnAG-(ACBLV + FG7).01  � 	�/(AeAC-(AGBKV + <H> FC:2\HFG7(\g:P.KACO :;.

� � � �� �2:P.K1J_ <H-,.KACBLIP:2\?>�>L.0:2BL.K<H-(VeEhBK1J_ � Z � � �� �2:P.012_ � ]�A �D<?\H\M.KAC>�.v.K/(A�FC1J-,IJAGBKVJAG-(FCA *j+
O(1J<?-(V :@-)1J-(\H<?-(A�:PBvi(. .K1 �@OQ:P.0:6f{12<H-,.0>vFCAC-,.KACBKAGO :PBK1J7(-)O .0/(A I21J\H7)_aA .K/Q:P.�VJ<?I2AC> .0/)A
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�D/(AGBKA � � <H>�.0/)A ��-(ACBLV + :P.�.0/(AaACkj7(<H\?< * BL<H7(_ IJ1J\?7(_`A
�
� R � � <H>�.0/(A * 7(\H9 _`1�O(7(\H7)>v:;.

.0/)A�AGkj7(<H\?< * BL<H7(_cIJ1J\?7(_`A�:P-(O � �� ��� � � ����� � �
-`	M: * \HA�� � �)R,.0/(ADFG1J-,IJACBLVJAC-)FCA�.K1�>Lf{AGFC<=iQF
IP:2\H7)AC>�Eh1JB � � :2-)O � �� <H>�-)12.�IJAGB + VJ1�1�O�R * 7).D<?> * AG.K.KACB�Eh1JB � � :2-(O � � � ��-(A�>L/(1J7(\?Oe:2\H>L1
-(12.KA .0/Q:;. � � <?>�\g:2BLVJACB�.0/Q:2- .K/(A A���fsACBK<?_aAG-,.[:2\MIP:2\?7(A�:2-(O \?AC>K>�.K/Q:2- 12.0/)ACB�.0/)AC1JBLAG.0<?F�:2\

IP:2\H7)AC> � ��-�.0/)A�1P.0/(AGB'/(:2-(O
�
� Rj<H>�>L_ :P\H\HAGBM.0/(:2- * 12.K/`.K/(ADA���f{AGBK<?_aAG-j.0:2\S:2-(O�.0/)AC1JBLAG.0<?F�:2\

BKAG>K7(\=.0> � 	�/(<H>v<H>�. + f)<HF�:P\"<?- �T��� .0167)-(O(ACBLAC>�.0<H_a:P.KA ACkj7(<?\H< * BK<?7(_ IJ12\H7(_`AC>�:2-(O \H:P.K.K<HFCA

FC12-(>L.0:2-,.0> �

��>�_aAG-j.K<H1J-)ACOd<H-@��ACFN.0<H12- � � �)RQ.0/)AvA��)F[/(:2-(VJA 	
FC12BKBKAG\g:P.K<H1J-dAC-)ACBKV + <?>�IJACB + <H_`f{1JB�.[:2-,.

<H- :P\H9;:2\H<^_`AG.[:P\H> � ��AGBKA �"A`fsACB�Eh1JBK_ .0/)A`>K:2_`A�.0AG>L.�A���FCAGf).v<H-(FG\H7(O(Av.0/(A -(12-(\H<?-(A�:2B�FC1JBLA

IP:2\HAG-(FCAaFC1JBLBKAGFG.0<?1J- 1PED��1J7(<HA ��� � ��
� � ��� � � �
- M<?V � � � � �"A f(\?12.�.0/(AaFC1JBLA2R�IP:2\?AC-(FGA2R�:P-(O

_`1�O(AG\�FG1JBKAvAC\?ACFG.KBK1J-@O(AC-(>L<?.K<HAC>�Eh1JB�:a>K<H-)VJ\HA�BK7 * <HO(<?7(_ :P.01J_ � 	�/(A B0:PO(<H7(>�:P. �D/)<HF[/6.0/)A

O(AG-(>K<=.0<HAG>�:2BKA .K/(An>0:P_aAn<?>�:P. � � � � �� � R�.0/(AnBK:2O(<H7)> F[/(1J>KAG- Eh12B .0/(An_`1�O)AC\�FG1JBKA � �
-

	�: * \HA � � �(R�.0/(A�BLAC>K7)\?.0>�Eh1JB�.K/(A�>0:P_aA�.KAC>L.K>�:P>�O(1J-(A�<H-n	�: * \?A � � �`:PBKA�VJ<=IJAC- � 	�/(AvBLAC>L7(\?.K>

>K/)1��~\HAG>K>MIP:2BL<g:2-)FCA �D<=.0/ :�\H:2BKV2ACB � 	
fs1J<H-,.M>KAG.K>�:2-(O .K/(A�\g:PBKVJAGB�AG-(ACBLV + FG7).01  � 	�/)A�I2:P\H7(AG>

.0AG-(Ov.K1�:PVJBKAGA"_`1JBKA �D<=.0/�.0/(A�.0/(AG1JBKAN.0<?F�:2\jF�:P\HFC7)\g:P.K<H1J-(> �D/(<HF[/v<H>TA���fsACFG.KACO >L<H-(FGA'.K/(A"1P.0/(AGB

F�:P\HFC7)\g:P.K<H1J-(>":2\?>K1 7(>LA�.0/(A��T�D� � ��-(A�\g:2>�.�.0/(<?-(V�.K1 F[/(ACF[9n<?>�/(1 � .0/(A�i(.L.0AGOdf(:2B0:2_`AG.KACBL>

IP:2B + �D<?.K/@.0/)A�IP:2\HAG-(FCA FG1J-)iQV27(B0:P.K<H1J-47(-(O(AGB �D/(<HF[/6.K/(A + :2BLA VJAC-)ACB0:;.0ACO � �
- 	M: * \HA � � ��R
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M<?VJ7(BKA � � � � 	�/(A FG1JBKAPRTIP:2\?AC-(FGA2RT:2-)O _a1�O(AC\�FC1JBLA O(AC-)>K<?.K<HAG>�Eh1JB�.0/)A f(>KAG7(O(1Jfs12.0AG-,.0<g:P\�12E
 * � 	�/(A�_a1�O(AC\8FC1JBLA�BK:2O(<?7(>�Eh1JB�.0/)A�-)1J-(\H<?-(A�:PB�FC1JBLA�I2:P\HAC-)FCA�FC1JBLBKAGFG.0<?1J-e<H> � � �� � �

��7(_ * ACB�12E � 	 f{1J<?-,.0> ��FG7). �  + � � � �yANU �
�
� � � � � � � � � &�: � � ��b � � WYb � Z � � ��� � � � � � � � � � ���

b W�� � W � � � � X � ��� � b � � b � � � � �
b W � � W � � W � � � � � � � � � � b � � � �
� b � � WYZ � � � � ��� � � � � � � b W � X �
� b W�� � W � � ��� � � WYX � � � � � � � � � �
� b W � � W � � WYZ � � W � � X � � b � � � � W
bJZ � � W � � ��� W ��� X � � � � � � � � � X
bJZ W�� � W � � ��� � � � W � � � � ��� � � � �
bJZ W � � W � � WYZ)W � WYZ � Z � � b � � � � �

�	��f{AGBK<H_`AC-,. W � � ��� � ZJX � � � � X � � � W
	�/(AG1JB + W � X � ��� � � � � � � � � X

�	��f{AGBK<H_`AC-,. � � � � � � ZJZ � � � � b
	�/(AC12B + � � W2W � � WYX � b � � � � � W

	�: * \HA � � � � 	�/(A�i(.L.0ACO fQ:2BK:2_`AG.0AGBK>�.01n.K/(A $d7(BK-Q:PVJ/Q:2- ACkj7Q:P.K<H1J- 12E�>L.0:P.0A`:2BLA`V2<?IJA Eh12B
O(<�8AGBKAC-,.�AC-(AGBKV + FG7).01 `IP:2\?7(AC>^:2-)O�-j7(_ * ACBL>�12E � 	
fs1J<?-j.K>T7(>K<?-�.K/(A"-)1J-(\H<?-(A�:PB�FC1JBLA'IP:2\?AC-(FGA
FC12BKBKAGFG.K<H1J- �



� �

U':2\HAG-(FCAv��FCF � -(\HFNI � � �yAGU �
�
� � � � � � � � � &M: � � ��� � ��� � ��� ��� 	 � � ��� 	 -)1 	 � � Z�W � � � � b � W � � � � � � � �

� � ��� 	 ��� ��� 	 � � ��� � -)1 	 b � ����� � � �JX � � � � X2X � � � Z
� � ��� � ��� ��� 	 � � ��� 	 + AG> 	 W � � ��� � � WYX � � � � � � � � � �
� � ��� 	 ��� ��� 	 � � ��� � + AG> 	 W � � W � � � � � � W � � � � � � � X

	�: * \HA � � � � 	�/(A�i(.K.KACO $47(BL-Q:2VJ/Q:P-afQ:PB0:2_`AG.KACBK>�:P_a1J-)V�f(>KAG7(O(1Jfs12.0AG-,.0<g:P\H> �D<?.K/`.K/(A�-(1J-�	
\H<?-(A�:PB"FG1JBKA�I2:P\HAC-)FCA�FG1JBKBLACFN.0<H12-n:2-(Onf(>LAC7(O)1Jf{1P.0AC-,.K<g:2\?>�VJAG-(ACBK:P.0AGO �D<?.0/aO(<�{ACBLAC-,.�IP:2\?AC-(FGA
FC12-)iQVJ7(BK:P.0<?1J-(> � 	�/(A`-(1J-)\H<H-)A�:2B�FG1JBKA IP:2\HAG-(FCA`FC12BKBKAGFG.K<H1J- <H_`f(BL1�I2AC>�.0BK:2-(>LEhAGB0: * <H\H<=. + >L<HV�	
-(<=iQF�:2-,.K\ + �

�"Aa>L/(1 � .0/(A�BLAC>K7)\?.0>�Eh1JB�.K/(A i(.K.KACO f(:2B0:2_`AG.KACBL>�.01e.0/(Aa$47(BL-Q:2VJ/(:2-�AGkj7Q:P.0<?1J- 12E�>�.[:P.KA

:2BLA�V2<?IJAG-nEh1JBD: f(>KAG7(O(1Jfs12.0AG-,.0<g:P\�.0/Q:P. ��:2>DVJAC-)ACB0:;.0ACO47(>K<?-(V`: I2:P\HAC-)FCA�FC1J-�iQVJ7(BK:P.0<?1J-n12E

� � ��� 	 ��� ��� 	 ��� ��� � �

	�/(A�BLAC>L7(\?.K>�>K/)1���.K/Q:P.�.0/(Avf(>KAG7(O(1Jfs12.KAC-,.0<H:2\T<H>�/(<HVJ/)\ + .KB0:2-(>�EhACBK: * \HA �D/(AG-@.0/(A�-(1J-�	

\H<?-(A�:PB�FG1JBKA IP:2\?AC-(FGA FC1JBLBKAGFG.0<?1J-6<?>�7(>KAGO � 	�/(A ACkj7(<?\H< * BK<?7(_ IJ1J\?7(_`A <H>�: \H<?.L.0\?A�.K1�1 >K_a:2\H\

:2>�:2BLA .0/(An1P.0/(AGB I2:P\H7(AG> � � .�>L/(1J7(\?O * An-(1P.0ACO�.0/(:P. .0/)AdO)ACFCBLA�:2>LAe<H- � � R �D/)AC- 7(>K<?-(V

.0/)A�-(12-(\H<?-(A�:2B�FG1JBKADIP:2\HAG-(FCA�FC12BKBKAGFG.K<H1J-�Rj<?>'O)7(A�.K1v<?-(FC\?7(>K<?1J-�12E8.K/(A�A���F[/Q:2-(V2A 	
FG1JBKBLAC\H:P.0<?1J-

AC-)ACBKV + 12E".K/(A�FC1JBLA � ] <?.K/(1J7).�.K/(A�FC1JBLBKACFN.0<?1J-�R�.0/)<H>�FC1J-,.KBK< * 7).0<?1J- .01n.0/(A�AG-(ACBLV + <H>�-(1P.

<H-)FC\H7)O(ACO <?-�.K/(A�f(>LAC7(O(12f{12.KAC-,.0<H:2\ � ��1 �~\HAG.�7)>�>KACAD/(1 � ��AG\H\��"ADF�:2-�F�:P\HFC7)\g:P.KA�.0/(A * FCF�.K1

EhFCF�f(/Q:2>LA�.0BK:2-(>K<=.0<?1J- � �
- M<HV � � � b RS1J-(A�F�:2-6>LACA�.K/(A AG-(ACBLV + FG7(BLI2AC>�Eh1JB * 1P.0/6>�.0BK7)FG.07)BKAC> �

	�/(AG>KA�FC:2\HFG7(\g:;.0<H12-(> ��AGBKA�O(1J-(A�7(>L<H-(V�.0/(A�VJ1�1�O�f(>LAC7(O)1Jf{1P.0AC-,.K<g:2\QEh1JB � b � 	
fs1J<?-j.K>':2-(Oa:2-

AC-)ACBKV + FG7).01 d12E W��  + O * AGBKVJ> � ��>�12-(A�FC:2- >LACA�.K/(A�AG-(ACBLVJ<HAG>"Eh1JB�.0/(A�. ��1�>L.0BL7(FG.K7(BKAG>�:2BLA

IJAGB + >L<H_`<H\H:2B � �
-eM<HV � � � ���"A�f)\H12.".0/(A�AG-(ACBLV + 12ET.K/(A * FGF�>L.KBK7(FN.07(BLA �D<=.0/nBLAC>KfsACFN.�.01 .0/)A

EhFCF�>�.0BL7(FG.K7(BKA � ��-(A�F�:2-e>KAGA�<H- .K/(<H>"iQVJ7(BLA�.0/Q:;.�.0/(A�EhFCF�>L.KBK7(FN.07(BLA�<H>�\?1 ��AGB�<H- AG-(ACBLV + Eh12B

IJ12\H7(_`AC>"\HAC>L>�.0/(:2- � � � � �� �P:P.01J_ � 	�/(<?>".KB0:2-(>L<?.K<H1J-`IJ1J\?7(_aA�Eh1JB".K/(A * FCF�.K1 EhFCF�.KB0:2-)>K<?.K<H1J-
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: 830 ;=<
: 89/
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M<?VJ7(BKA � � b � 	�/(<?>'<?>�:�f(\H12.�12E{.K/(ADAC-(AGBKV + 	 IJ1J\?7(_aADFG7(BLI2AC>"Eh12BM.0/(A�EhFGF�:P-(O * FCFD>�.0BK7)FG.07)BKAC> �
	�/(A�iQBK>�.�I21J\H7(_`Av:P. �D/(<HF[/@.K/(A + FGBK1J>L>�<H>�� � � � �� �2:P.K1J_ � M<=.0>�.0/(BL1J7(VJ/d.0/(AvOQ:P.0:`fs1J<H-,.K>:2BLA�O)1J-(A �D<?.K/dFG7 * <?F�>Lf(\H<?-(AC> �
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/	2420	0�20�2	25 0�25 24261032642	27	0�27�2	283032892	2

2 ; 2 5
2 ; 2	6
2 ; 217
2 ; 2A8

2
: 2 ; 2B8
: 2 ; 2�7
: 2 ; 246
: 2 ; 2 5
: 2 ; 2�0
: 2 ; 24/

M<?VJ7(BKA � � � � ��-)ACBKV + 	 IJ1J\?7(_`AvFG7(BLI2AC>�Eh1JBD.0/)A�EhFGF :2-(O * FGFv>�.0BL7(FG.K7(BKAG> � �
-4.0/)<H>DiQVJ7(BLAv.0/)A
EhFCFaFC7(B�IJAa<H>�7(>KAGO :2>�.0/(AaBKAGEhAGBKAG-(FCA AG-(ACBLV + � 	�/(A`iQBK>�.vI21J\H7)_aAa:P. �D/(<HF[/ .0/(A + FGBK1J>L>�<?>
� � � � �� �2:;.01J_ � M<=.0>�.0/)BK1J7(V2/d.K/(A�OQ:P.[: fs1J<H-,.K>D:2BKA�O(1J-)A �D<=.0/eFC7 * <HF�>Kf)\H<H-)AC> �



� X

�D/(<?F[/ <H>�>K\?<HVJ/,.K\ + \?AC>K>�.0/(:2-a.K/(A�.K/(AC1JBLAG.K<HF�:P\(I2:P\H7(A�12E � ��� � �� �2:P.K1J_ 1 * .0:2<H-)ACO *,+ ��1J7(<?A ��� �

��
� � X � � 	�/(A�A���fsACBL<H_`AC-,.[:2\?\ + 1 * >LACBLI2ACO .KB0:2-)>K<?.K<H1J-4IJ1J\?7(_aA <?>�� � � � �� �P:P.01J_ � � � � 	^1niQ-(O

.0/)A�f)BKAC>L>K7(BLA�Eh12B�.0/(A * FCF�.01�EhFCF�.KB0:2-(>L<?.K<H1J- 1J-)A�_�7(>L.'f(\?12.�.0/)A�AG-,.0/Q:2\?f + IJAGBK>K7)>�f(BLAC>K>L7(BKA �

��-)O(ACB"f(BKAG>K>K7)BKA�<?-(O(7(FGACOa.KB0:2-)>K<?.K<H1J-)>'<=.'<H>�.0/(A�AC-,.0/(:2\Hf + .0/(:P.�<?>'.K/(A�FC1J-(>LACB�IJACOnkj7Q:P-j.K<?. + �
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>K_a:2\?\ �D<HV2VJ\HAG>�<H-n.0/(A�FG7(BLI2AC>�:2BKA�O(7(A�.K1�.K/(A�7(>KA�12E�FC7 * <HF�>Kf(\?<H-(AG> �
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� � � � �
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